The field experiment was conducted in the years of 2013-2016 at the Agricultural Experimental Station -Zawady belonging to the University of Natural Sciences and Humanities in Siedlce. The experiment was set in the split-split-plot system in three repetitions. The studied factors were: I -three varieties of oilseed rape: Monolit (population variety), PR 44D06 (hybrid restored variety with a semi dwarf growth type), PT 205 (hybrid restored variety with a traditional growth type). II -two ways of sowing: 22.5 cm spacing (row sowing -density of sowing 60 seeds per 1 m -2 ), 45.0 cm spacing (point sowing -density of sowing 40 seeds per 1 m -2 ). III -four types of bio-stimulators used: the control object (without the use of bio-stimulators), Tytanit ® bio-stimulator, Asahi ® SL bio-stimulator, Silvit ® bio-stimulator. The aim of the study was to determine the impact of the types of used bio-stimulators and the way of sowing on the fresh and dry mass of plants (rosette, root) of three varieties of winter oilseed rape. The fresh and dry mass of the aboveground part of rosette and the fresh and dry mass of the root system depended significantly on the genetic factor, types of used bio-stimulators and atmospheric conditions prevailing in the individual years of research. From the cultivated varieties, the largest fresh and dry mass of the aboveground part of 1 rosette (on average of 33.3 g and 6.34 g) and the fresh and dry mass of the root system of 1 plant (an average of 7.97g and 2.30 g) characterised the population morphotype -Monolit. Types of the bio-stimulators used significantly impact the increased values of these characteristics. The greatest fresh and dry mass of plants (rosette, root) was noted on object 3, on which the Asahi SL bio-stimulator was used.
INTRODUCTION
The studies of many authors (Heimann 2002 , Wielebski et al. 2002 , Wójtowicz and Czernik -Kołodziej 2003, Wójtowicz and Jajor 2010) showed that the morphotypes of winter oilseed rape were characterised by diverse biometric features, and a different reaction to agronomic factors. According to Wójtowicz and Wielebski [2000a] , Malarz et al. [2006] and Kotecki et al. [2007] genetic properties of the varieties have a strong impact on the development of rosette. Muśnicki [1989] showed the correlation between the wintering of rape and the morphology of the rosette. According to the author, the proper wintering of the rosette consisting of 8-10 leaves
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with a low located growth cone (below 30 mm), with the root neck with a thickness over 5 mm, pile root with a length of over 15 cm and dry mass of the aboveground part of the plant over 1.5 g. While Wójtowicz and Wielebski [2000b] did not find any relationships between the wintering of rape and the normal morphology of the rosette.
The aim of the study was to determine the effect of the types of used bio-stimulators and the ways of sowing on the fresh and dry mass of the aboveground part of 1 rosette and the fresh and dry mass of the root system of three varieties of winter oilseed rape.
MATERIAL AND METHODS
The field experiment was conducted in the years of 2013-2016 at the Agricultural Experimental Station -Zawady belonging to the University of Natural Sciences and Humanities in Siedlce. The experiment was set in the split-split-plot system in three repetitions. The studies were conducted on the soil classified as the type of tawny soils, type -tawny, subtype -tawny, sandy soils, classified as the rye soil complex, IVa class (Marcinek and Komisarek 2011). The chemical protection against weeds, diseases and pests was used according to the recommendations of the good agricultural practice. Rape was collected in two stages, in the first and second decade of July.
Immediately before the inhibition of the autumn vegetation the following biometric characteristics were identified on the randomly selected sample of 20 plants:
• fresh mass of the aboveground part of 1 rosette (g), • dry mass of the aboveground part of 1 rosette (g), • fresh mass of the root system of 1 plant (g), • dry mass of the root system of 1 plant (g).
In the years of conducting research, there were varied weather conditions (Table 1. ). In all vegetation seasons, the average annual temperature was higher than the multi-year average. The third year of the studies was the hottest, while the lowest average annual air temperature was recorded in the second year of the study. In the first and second vegetation season, the rainfall exceeded the multi-year amount, while in the last one it was smaller by 43.8 mm. The largest annual total rainfall was recorded in the vegetation season 2014-2015, and the smallest one in the last year of studies.
RESULTS AND DISCUSSION
The study shows that the genetic factor had a significant impact on the fresh an dry mass of the aboveground part of 1 rosette and the fresh and dry mass of the root system of 1 plant (Tables 2-5) . From the cultivated varieties, the largest fresh and dry mass of rosette was noted in the population form -Monolit (an average of 33.3 g and 6.34 g), a significantly lower one was noted in the hybrid restored form with a traditional growth type -PT 205 (an average of 29.9 g and 5.39 g), while the smallest one in the hybrid restored form with the semi-dwarf growth type -PR 44 D06 (an average of 25.4 g and 4.39 g). Similar conclusions were reached by Kotecki et The conducted studies and statistical calculations did not confirm the significant impact of the ways of sowing on the fresh and dry mass of plants (rosette, root) ( Tables 2-5 ). However, a higher fresh mass of the aboveground part of 1 rosette was obtained in a wide spacing between rows (45.0 cm) and it was on average 30.3 g., while in a 22.5 cm spacing, the average of 28. The analysis of variance showed a significant impact of the used bio-stimulators on the dry and fresh mass of the aboveground part of rosette (Table 2 and 3). The greatest value of the discussed feature was obtained on the objects, on which the Asahi SL bio-stimulator was used -an average of 30.9 g and 5.62 g, a significantly lower under the influence of the other bio-stimulators (Tytanit and Silvit). These results were confirmed in the studies by Gawrońska et al. [2008] , who as a result of the use of the Asahi SL bio-stimulator have also obtained the increased accumulation of biomass (fresh and dry). In own studies, the highest fresh and dry mass of the root system of 1 plant was noted on object 3, on which the Asahi SL was used, and the smallest one on the control plots (Table 4 and 5) .
Statistical calculations showed a significant impact of the climatic conditions in the years of the studies on the fresh and dry mass of the aboveground part of 1 rosette (Tables 2-5 ). The greatest values of the discussed features -an average of 33.5 g and 5.80 g were stated in the second year of studies marked by the heavy rainfall in August and alternating rainfall in September and a higher air temperature than the multi-year average in September and October, while the smallest one -an average of 23.4 g and 4.75 g was achieved in the vegetation season of 2015-2016, with a strong drought in August and in the two first decades of September. A similar trend was observed in the case of the fresh and dry mass of the root system of 1 plant (Tables 4-5) .
Statistical calculations did not show any significant interactions of the years and the studied varieties on the value of fresh mass of the aboveground 1 rosette, what means that the varieties showed a similar reactions to the humidity and thermal conditions in the research years ( Table  2) . Different results were achieved by Kotecki et al. [2007] , who demonstrated the interaction of the studied factors. Own studies stated the interactions of years and the studied varieties on the value of dry mass of the aboveground part of 1 rosette, which shows the different reaction of varieties to the changing climatic conditions in different growing seasons ( Table 3 ). The Monolit variety was characterised by the same dry mass of the aboveground mass of 1 rosette in the first and second growing season and it was significantly higher than in the last year of studies. A similar trend was observed in a semi-dwarf hybrid in the first and second vegetation season. The heterosis variety PT 205 was characterised by a significant diversity of the feature value in the research years. In this variation, the highest dry mass of the aboveground part of 1 rosette was obtained in the second years of studies, a significantly smaller in 2013-2014, while the smallest in 2015.
A significant correlation was shown between the years with varieties on the fresh and dry mass of the root system, which proves a different reaction of rape varieties on the changing weather conditions in the research years (Tables 4 and 5 ).
CONCLUSIONS
1. The morphotype has a significant impact on the fresh and dry mass of the aboveground part of 1 rosette and the fresh and dry mass of the root system of 1 plant. The population variety Monolit, compared to the restored hybrids PT 205 and PR 44D06, had higher values of the discussed features. 2. Bio-stimulators used in the experiment affected the increase of the fresh and dry mass of plants.
Under the influence of the Asahi SL bio-regulator, the highest values of the fresh and dry mass of plants were achieved (rosette, root).
3.
The varied course of weather in the years of the experiment affected the values of the discussed characteristics. The highest values of the fresh and dry mass of the aboveground part of 1 rosette and the fresh and dry mass of the root system of 1 plant were stated in the second year of studies marked by heavy rainfall in August and the alternating rainfall in September and a higher air temperature than the multi-year average in September and October. 4. Increasing the spacing of the rows from 22.5 cm to 45.0 cm did not significantly affect the values of these characteristics. 
